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Abstract. Propolis samples, used as biological material in the present study, were collected 
from different areas in Transylvania and investigated in order to establish their antioxidant capacity. 
The antioxidant properties were evaluated using 2,2-diphenyl-1-picrylhidrazyl (DPPH) radical 
scavenging capacity assay. IC50 values were also determined for the studied propolis samples. The 
lower the IC50 value is, the greater the overall effectiveness of the antioxidant in question. IC50 
values for the investigated propolis samples ranged between 1.67mg/ml and 3.28mg/ml. The lowest 
IC50 value, 1.67mg/ml corresponding to sample PS 10 indicates a great antioxidant activity of the 
mentioned sample. 
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INTRODUCTION 
 
Among the years, a special interest was been developed for natural products with 
antioxidant capacity and beneficial effects on human health. Some of these products are 
propolis, pollen and honey. Propolis is a widely known natural product, appreciated for its 
antioxidant, antimicrobial and other therapeutic effects. Phenolic compounds, like flavonoids 
and phenolic acids are the major constituents responsible for the antioxidant effect of natural 
products (Mărghitaş et al., 2009a).  
Propolis or bee glue is a resinous hive product collected by honeybees from plant 
exudates and contains more than 160 constituents (Mohammadzadeh et al., 2007). It has been 
used as natural remedies in folk medicine from ancient times in many countries and has been 
extensively studied in Eastern European countries (Ahn et al., 2007; Bankova et al., 2000). 
Propolis is also used extensively in food and beverages to improve health and prevent 
different diseases such as inflammations, diabetes (Burdock, 1998). 
Many researchers noticed that the biological activities of propolis are due to its 
chemical composition, which depends upon geographic diversity (Laskar et al., 2010). The 
antioxidant activity of phenolics is mainly due to their redox properties, which allows them to 
act as reducing agents, hydrogen donators, singlet oxygen quenchers and metal chelators 
(Ivanova et al., 2005). 
In this study, we have investigated in vitro antioxidant capacity of ethanol extracts of 
Transylvanian propolis. We made use of the 2,2-diphenyl-1-picrylhidrazyl (DPPH) radical 
scavenging activity assay. Total flavonoids and polyphenols content of ethanolic extracts of 
propolis were previously reported in the literature (Mihai et al., 2009). Biologically active 
compounds belonging to the class of polyphenols were quantified by means of 
spectrophotometric methods and were correlated with the antioxidant capacity of the studied 
propolis samples. Flavonoids are thought to be responsible for much of the biological and 
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pharmacological activities in propolis, although other phenolic compounds are also involved 
(Mohammadzadeh et al., 2007).  
 
MATERIALS AND METHODS 
 
1. Chemicals. Absolute ethanol and methanol were obtained from Merck, Germany. 
All reagents used were of analytical grade purity. Caffeic acid, Trolox (6-hydroxyl -2,5,7,- 
tetramethylchroman-carboxylic acid), 2,2-diphenyl-1-picrylhidrazyl radical were obtained 
from Sigma-Aldrich.  
2. Equipments. Spectrophotometric measurements were performed on an UV-1700 
Schimadzu Spectrophotometer (double-beam) equipped with 1 cm quartz cuvettes.  
3. Propolis origin. Propolis samples were obtained from honeybee colonies located in 
different geographical regions of Transylvania - Romania in 2008-2009. All samples were 
from stationary apiaries and were harvested by scraping the propolis from the frames. After 
harvesting, the samples were kept in the deep freezer (-20˚C) until further analysis. Table 1 
shows the origin of propolis samples. 
 
Tab. 1 
Origin of propolis samples 
 
Sample Collection site 
PS 1 Bucea, Cluj county 
PS 2 Cuiesd, Bihor county 
PS 3 Bocsita, Salaj county 
PS 4 Zimbor, Salaj county 
PS 5 Poenita, Sibiu county 
PS 6 Ocnisoara, Alba county 
PS 7 Ciucea, Cluj county 
PS 8 Padureni, Sibiu county 
PS 9 Halmeu, Satu-Mare county 
PS 10 Tiream, Satu-Mare county 
  
4. Preparation of propolis ethanolic extracts. Propolis samples used for this study 
were frozen at -20˚C, and grounded into a fine powder. The ground propolis was then 
extracted with ethanol 70% (1 g of propolis with 30 ml ethanol) and left over night at room 
temperature and continuous stirring. The suspension obtained was then filtered on qualitative 
filter paper (ø 90 mm, ROTH) and the extraction was repeated two times. Extracts were 
combined and adjusted to 100 ml with ethanol 70% in a volumetric flask and then were kept 
in the dark until use (initial extract). 
5. Antioxidant activity. Antioxidant activity (expressed as radical scavenging activity - 
RSA) was recorded using DPPH radical assay. Aliquots of the initial propolis extracts were 
evaporated to dryness in order to obtain propolis balsam. Appropriate concentrations of the 
propolis balsam were made in absolute ethanol. An aliquot of appropriately diluted propolis 
balsam (40 µl) was added to 2960 µl 4 % DPPH solution in absolute ethanol. The absorbance 
was measured at the initial moment (0 minute), after 10 minutes and after 20 minutes at     
515 nm. The inhibition percentage was calculated using the following equation:  
Inhibition (%) = (ADPPH - Asample)/ADPPH * 100, 
where:  ADPPH is the absorbance of DPPH solution and Asample is the absorbance of the sample. 
Trolox and caffeic acid were used as positive control samples. Reference samples were 
evaluated at a final concentration of 0.65 mg/ml.  
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6. Inhibition concentration of 50% free radicals in solution (IC50). In order to 
establish the IC50 value, RSA was determined for each propolis sample at different 
concentrations (0.65mg/ml; 1.3mg/ml; 1.98mg/ml; 4mg/ml) at 20 minutes after the mixture 
was prepared.  IC50 values were determined from an individual curve equation specific for 
each propolis sample. Negative (the sample was replaced with absolute ethanol) and positive 
(the sample was replaced with Trolox and Caffeic acid of appropriate concentration) controls 
were prepared for each series of samples.  
 
RESULTS AND DISCUSSION 
 
The propolis samples used in the present study showed a wide range of flavonoid and 
polyphenols amounts. Details regarding the chemical composition are presented in Tab.2 
(Mihai, 2009). 
 
 Tab. 2 
The content in phenolics (mean ± S.E. in %) in Transylvanian propolis 
 
Sample Polyphenols Flavonoids 
PS 1 26.07±1.33 4.86±0.18 
PS 2 29.53±1.13 6.06±0.20 
PS 3 38.86±0.67 6.60±0.58 
PS 4 48.67±2.01 16.38±0.67 
PS 5 41.61±0.84 5.64±0.26 
PS 6 36.32±1.98 5.55±0.36 
PS 7 32.58±0.13 4.68±0.30 
PS 8 43.09±0.42 5.13±0.13 
PS 9 30.57±1.25 7.39±0.34 
PS 10 36.95±0.55 12.95±0.11 
 
Propolis contains a wide variety of phenolic compounds, mainly flavonoids. Our 
previous study shows a great variability of the flavonoid content in the studied propolis 
samples. Variations in the flavonoid content of propolis are mainly attributable to the 
difference in the preferred regional plants collected by honeybees (Ahn et al., 2007). Due to 
the difference in geographical location of propolis samples, estimation of polyphenols and 
flavonoid contents of ethanolic extracts has been done by colorimetric methods. Several 
methods have been developed over the years, sometimes with similar results and other times 
not (Mihai et al., 2010). The cause of this matter is probably the reaction mechanisms.  
Because the free radical scavenging activity of antioxidants is considered to be due to 
the hydrogen donating ability, the method used is based on the reduction of DPPH, a stable 
free radical. DPPH has been widely used to test the free radical scavenging activity of 
propolis worldwide (Ahn et al., 2007; Kalogeropoulos et al., 2009). The RSA values obtained 
for the studied propolis samples were significant and registered in the range 19.25% 
(corresponding to sample PS 5)–30.20% (corresponding to sample PS 10). Values obtained 
for RSA of the studied propolis samples are presented in table 3.  
The correlations between RSA values and polyphenols content and between RSA 
values and flavonoids content were calculated using spreadsheet software (Excel®). A 
positive correlation (R2=0.37) was found for RSA and total flavonoid content. Similar 
correlations were reported in literature: R2=0.45 between RSA and flavonoid content (Silva, 
2006). Other Romanian studies regarding radical scavenging activity of propolis found the 
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same positive correlation (Mărghitaş et al., 2009b) (R2=0.71) between RSA and flavonoid 
content. 
 
Tab. 3 
Radical scavenging activity (RSA) values (mean ± S.E. in %) for studied propolis samples 
 
Sample RSA Sample RSA 
PS 1 23.86 ± 3.69 PS 6  27.29 ± 3.31 
PS 2 20.90 ± 1.04 PS 7 22.14 ± 3.07 
PS 3 25.78 ± 0.19 PS 8 20.69 ± 0.47 
PS 4 23.24 ± 0.66 PS 9 26.10 ± 4.10 
PS 5 19.25 ± 1.32 PS 10 30.20 ± 0.98 
 
The scientific community has devised a means of evaluating antioxidant efficiencies, 
known as IC50. This is defined as Scavenging Effect=Inhibitory Concentration or IC. The 
IC50 is the concentration of an antioxidant at which 50% inhibition of free radical activity is 
observed (Myers, 2004). The lower the IC50 value is, the greater the overall effectiveness of 
the antioxidant in question.  
IC50 values for the studied propolis samples are presented in Tab. 4. 
 
Tab. 4 
Inhibition concentrations (IC50) (in mg/ml) for studied propolis samples 
 
Sample IC50 Sample IC50 
PS 1 2.45 PS 6  1.86 
PS 2 2.60 PS 7 2.70 
PS 3 2.04 PS 8 2.87 
PS 4 2.17 PS 9 2.56 
PS 5 3.28 PS 10 1.67 
 
IC50 values for the investigated propolis samples ranged between 1.67mg/ml and 
3.28mg/ml. The lowest IC50 value 1.67mg/ml corresponding to sample PS 10 indicates a 
great antioxidant activity of the mentioned sample.  
DPPH method used for the evaluation of antioxidant capacity of propolis offers 
significant results, but a further investigation using a different method is necessary. A better 
classification of the propolis samples concerning antioxidant capacity will be established in 
the future.  
 
CONCLUSIONS 
 
Propolis is a natural product that can be used for human treatment and also in 
veterinary medicine. However, the variability in the composition of the studied samples 
creates a problem for the pharmaceutical use of propolis and its quality control. The chemical 
composition of propolis is very complex and depends upon the plant source, geographical and 
climatic conditions. 
Propolis samples collected from stationary apiaries from Transylvania, generally 
exhibit a high concentration of total polyphenols and high rated of RSA. The present study 
regarding the antioxidant capacity of propolis offers reliable information. The costs of the 
experiments realised in this study are low due to the determinations made 
spectrophotometrically.       
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